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(57)Abstract: 

PURPOSE: To obtain a high strength hot rolled steel 
plate excellent in stretch- flange formability and ductility 
by successively subjecting a slab of steel with a specific 
composition to hot rolling, cooling, and coiling under 
respectively specified conditions and providing a specific 
structure. 

CONSTITUTION: A slab of a steel having a composition 
consisting of, by weight, 0.07-0.18% C, 0.5-1. 0& Si, 0.7- 
1.5% Mn, <0.02% P, <0.005% S, 0.0005-0.0050% Ca, 0.01- 
0.10% Al, and the balance Fe with inevitable impurities is 
heated up to 1000-1200° C and hot-rolled, and finish 
rolling is completed at a temp, between (Ar3 
transformation point + 60° C and 950° C. Subsequently, 
cooling is exerted at >50° C/sec cooling rate within 
3sec from the completion of finish rolling and rapid 
cooling is finished at a temp, between (T° C), computed 
from equation, and (T-70)° C, and, after air cooling, 
ceiling is carried out at >350~500° C. By this method, 
the hot rolled steel plate in which the structure ratio of 

cementite of >0.1 fl m circle-equivalent radius is regulated to <0.1% and/or the structure ratio of 
martensite is regulated to <5% and which has >50kgf/mm2 tensile strength and stretch-flange 
formability of >1.8 blanking hole widening ratio and also has excellent ductility is obtained. 



-*0x t%*k\ -Mm X iWl 



http://www 1 9.ipdl.inpit.go jp/PAl/result/detail/main/wAAAIwaicbDA404088 1 25P 1 . . 2009/09/28 



®Int.CI. 5 

C 21 D 9/46 
1/00 
8/02 

C 22 C 38/00 
38/06 



® b *s#it jf (jp) © & fF m m <£ m 
©&m&W?&m(A) ^4-88125 

JtF»*M#^ @&ffl ^4^(1992)3 ^238 



1 1 8 



S 
Z 
B 

3 0 1 W 



8015-4K 
8825-4K 
8116-4K 
7047-4K 



®W ffi W-2- 199275 

@th m 2(1990) 7 J330B 





93 






m 


1 




@?£ 






# .* 


# se 


i 












- 5*c 


=p^»s^m©^ i 




©IS 


m 


& 


* EH 


*0 5 


=fimmmftm» i 




©ft 


m 


A 


f?r.B*l?£ 






®ft 


m 


A 









w m w 

i . % o % & 

text? ? > a&tm&tDisttiti m&&&m 

C : 0.07-0.18% 

Si : 0.5 - 1.0 % 

Mo i 0.7 -1.5 % 

P : 0.02%£tT 

S : 0.005 96PJLT 

C a : 0.0005— 0. 0050% 

Aff : 0.01-0.10% 

^X77tL^ii, lOoo-uoorizfln/aL. ttiw 

ffglT (A r g SISj£ + B0) r KJL± SSOrWT 
<Ofi«!-ett±EE^*^T tt ±tf BE 5IfcT*n & 



T-6B0- 450X CXC) +40X (%Si) 
-60x (%MiO + 470 x [%P) 

-estssnss/s (Tt) j£i t cT-70) ra_t 

^laffl-r ^^^^T L. ^^2^*gt 350 
81- 500 tTftSJR5Cii:j:0^bn5> P) *B 
S¥&*< 0.lumEl±<ZH: / > ? 4 b <omttlLmt>< 

50kgr f l. 8 ofttf;? 
* A w i* * iiLT^u^ai*nsifi$ 

WS^WftiLs 1.6-6. 0Mfeflttf>«fft-e> 50 

± m ic 6i n tz ibs m k * si * «e o « it ^ ^ k e& *> 
est * o & 



-119- 



fic l± « X C - S i - M n 3fc „ S tt S i ■ Mn I: 

Nb , v. Ti 4 '^s»nL wn^o^sft^oifrtu 

Br {tic* K> btz*t Zm&&<t&iz J:^tg 

:©J:.'?^^ , R^nKt5 tot LT^u^n 
tz<Ot<. -7 "7 J V t^r )Vt > V <i h co&t&fr h 
^'5, i*fci**Dual Phase«?"r* <5 0 C O ff! (i S 

oaox&^^-a-tem*^ -r * ±> #s*>£»& 

U734 LT^ S J: -5 IC^^tt. fltlX 

7 >^ttorSl±*^EL 45 4>B3 64-10 563^ £$8 

tt. (TS) 40te/^-C^:teJ/iti.75. 

TS. 38lv/MJ-r ^T*£{/Jt KS7*<^ V^tf V>T-* £ . 

sues s*ie>ic % ^k^w, e*t<d 



ft El ¥ 4-88125 (2) 

L O T 5 o 

5S7Et*. ftiao^SEftcii Hi:, i > > OS 

# t*jss raws * * «=« t? . saox 

— ft ;L(*4$KjBS 57-23025 ( 4* £00 6 1-400 15) 

wis*:? *7-r h ± t*»'<- 5 * k ©s^eie^ 

C : 0.07-0.18% 

SI : 0.5 -1.0 % 

Mn : 0.T — 1.5 % 

P : 0.0296JEIT 

S : 0.005 96 JUT 

C a : 0.0005—0.005096 

AS : 0.01-0.10% 

tx^rufc*, iooo-i2oor cadm l . jrisj 
ffetr (a r 3 fiSA + Baj ica± 95otk*t 

*>Z&JK-TrttJ:£EJl***TL. tt±l/EEg|*T*& 
3f*£lP*3 l-50i:/|tJ£i_Lcc»^^^-JS L. 
T- 660- 450X CXC) +40X [%si3 
- 60x CXMd) + 470 x C%P3 

-e§t»:*n*fi* (T-c> jeit ct-7o> rm± 

T^^€r^TL> t©«$^^gt 3500-500 
0. lxai«± © •* > >*-f h 0«lltt4S^fl. 196&LT 



-120- 



TiiCi ^^iit * 5155 36 ft 50kg f 

LM, 0.i896 *ffi* 5 <tj&ig& 
tt^^lb-TS^ C *i0. 07-0. 1896 <!: L 

^X'«E^S»55Hfe«: t Offl^^ir J: 0 

^ > ^ttS>M#£-fSj±ft*fc Z iT$5 0 CCDS 
ft li«/MB S 1 <i 0.5%J£*Jl& 

m^^s^jft^L-c o.i/««±o-fe / > * h />< 

fttt^i: UT 0.1% J:0^< #ftti &#CF7 
=? > fb L. Hr y > * * h 8fciffl#tfO/t*> 

K*S6flJja<ft0^S^£* ^ *<D»^ICfcU Si 

ft *> ic^ :«7x7^ MDJ^CSi tf< 
l3«TNf^i^D^5-/ *J&£**Pft *_T ^ £ z. <b 
tZ Ji»). mt£ + 4 h £ 0 & V7 ^ > 

fa±$itti t %K *>tl*« Z <D 1ft tk 4 1~ <i b 

0.7 96ja±Ott^^ST*4, JtJHtt. 

1.5 XiLt, 

P li. /£«««*<&Tft *S i^(C A r 3 
j&*±#* ft S:**^* S **K»ffiflSir *s>^ 
*f*«-Tl:f S#^a<*> 0 . 0.02XPJTtLfco iff 



??Dn¥4-88125 (3) 

< . * » o w 2£ iz ^ * tt ^ m* tt £ i » t>< „ * % 

**W*. «i IfttMHSS - 11734£>¥B<& J: -5 K"< 
£SAft*3 w i (; i -j T»fiS*nfc t> 

fttSL, J£ — K<< *-*f Mt *is 
Si * D.5XEl±£*f ft*. «rgf^t5J:7ft 

rsj±icw*nE* > > * < h wmLtz 

^fc, S li^tSffitt. #Cf 7 v > •✓.ttOttjft «fc 

TCt*M^** ( *?*L<ti 0.00296£*TK 

ft »tzftitto&ftlE&<o&&m&e>ti*>\z Ca 
0. 000596*^oi£J!HTriiJ£S»tfl2&)£> 

Rift $9 t L-C&WC&Z* 0.0196^?B 
»ft«9<Oft^ejtf * S ^ t W T 1? h^<^4Sct. 



— 121- 



ftmsscoTPB uiooor £■* s. ;ni;»)fi 

£± Jbl>a«*i . (A r 3 ffi»^ + 60) -CU±iC 

•el* ? 7 > xtti. @fe^(S]±3r-a-s^8/jo^-< 

*-f h^r^S^86C0«lK-p*i o A r 3 
(A r s S£J£/£ + 60) "C * O &Jg & X' li # V =f 

&*5&{t£ So 1R«\ 950ti Lto cn<i. 
# :7 v > ^tefBj±<D$&m*<$S*D-r fc'^-c 5 tttt 

cms. *%B^^ftsi-r Sam**** tztoiz&m 



& & j& L 350g~ 500'C<D«Wt 

-e-v ftb<a taiso^j&^s** s#^a<* s 

*So 3 50r £IT v> ^flxfiat-c <* -7 >U t- > If -f 
<* ^ ? > *< ft ^ a<*ns /: 26 ic;*S^-c 

<fe S © 

*s&^*<*te!-r sffltai*. si *^*r**c<t 

5 96fc*TlcH3£ Lfco 4> £ ^ C <0 tt 



?*l!n¥4-88125 (4) 

ElT*<flF* LOo 
fete** 

T-6BO- 450 X CXC] + 40X CXSi) 
- 60x [%Mn) +470 x CSP] 
T»t»$n5£S (T-C) JSIT (T-70) *CI^T 

*«J3c*H*-S 8S^5£ft$ <*S /rfeic^ 

(T-70) r*ss^SK-c.%^^t*T 



*5i0±T* S <h#tf -7 ^ > vtt^^ft-T * iz#> 
i:«FU</i l>o 
CIS » W) 

A r g SESSjS fc#E Lfco 

ttSK HWWMn. I«iiP, S, Ca *<5^ife 
?l5Stt«ti. J IS Z 2201.5^aKK-^rffi^^o 



-122- 



**E1¥4-88125 (5) 



*iz?<<7s (- [20.0 + X0.2) mo (- 

J/ SB -n O # 14 ^ A *>< ti J; ? (= 7 -7 > 5* (3 it 60 
(d Q ) colt ( d / d 0 ) -C?* L /c * 



e 
m 

*0 



« 



13 iff t5 li 



W> «D C=» r— vf> 



<OOOQW&-OX — 







m 




2 


IS 




m. m iz 


* it Z 


& m 


fk # 








H T 


F T 


T 


|QFT 


C T 


C 


M 


T S 


E S 


d / d o 


S W 


1 


B 


1100 


890 


555 


500 


430 


0 


.01 


0 


56 


33 


2.4 


o 


2 


B 


1100 


820 


555 


540 


430 


0 


.15 


0 


57 


32 


1.7 


o 


3 


B 


1140 


960 


555 


530 


430 


0 


.13 


0 


55 


26 


1.9 


o 


4 


B 


1100 


890 


555 


620 


520 


0 


.98 


0 


49 


33 


1.5 


o 


5 


B 


1100 


890 


555 


410 


330 


0 


.03 


8.2 


66 


21 


1.5 


o 


6 


B 


1220 


900 


555 


540 


490 


0 


-12 


0 


54 


26 


1.8 


o 


7 


A 


1100 


860 


531 


510 


450 


0 


.56 


0 


54 


27 


I.- 7 


o 


S 


C 


1100 


850 


515 


490 


460 


0 


.04 


1.2 


61 


30 


2.3 . 


o 


9 


D 


1100 


870 


520 


500 


450 


0 


.03 


0 


65 


28 


2.0 


o 


10 


E 


1100 


850 


507 


460 


420 


-0 


.25 


6.8 


72 


20 


1.8 


X 


il 


F 


1100 


870 


555 


540 


490 


0 


05 


0 


51 


35 


2.5 


o 


12 


G 


H00 


900 


561 


520 


410 


0 


.11 


6.3 


69 


27 


1.9 


X 


13 


H 


1100 


860 


522 


480 


410 


0 


05 


6.9 


68-78 


25- 18 


1.6 


X 


14 


I 


1100 


880 


557 


530 


460 


0 


17 


0 


56 


27 


1.5 


X 



HT:&n&&JK(lC).FT: ft Jiff ESS ( X, ) . Q F T : fe#t*«£z&JE (.V ) - 
CT : m&&m CC) . C : R *B ^ ¥ & ft % T 0.1«mJa±^ir/ > 9 4 



-123- 



Nol2. 3. 4. 5. 6. 7. 10. 12. 13. UT* 

So 

* 0 > *fl 18 7 ~ ^ H Ulif itfO, 7 
«ii*3«Pffi^T*t)s IB*-***-* Ulit) 

ttitttf? ^ >yttd<3&<fcUy: 0 to 6 (iAijR&X 
S*>->fc e NQ.1211SI (O 5kf><1fi&V\mm4MZ> 



**BflT4-88125 (6) 

iS^tfe^ mj«;0<£ t? . 
£L>i^o/: c NiiLi4l±P. S. Ca<D§WflL*<* 

So Btt5 c 3D£l£ig : 1100 

T > tt±l/S«: 900'C t L 




U 

i< 


t— CO 


W 


— es» 

OC CO 


TS 




m 

31 


a <=> 

r— a 


P 


•* lO 


« 

si 


es» 

•A to 




a cd 
«o 


s m 


tO CM 




in eo 



CIS 91 <o IB) 

^-C*>fi<. £ fcfiejjfe LTffl^T feSl^o *Sl* 



ft 



-124- 



